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ILs are promising new media with several possible applications. By 
choosing an appropriate anion-cation combination, their physical and 
chemical properties can be tuned to meet the requirements of a given 
application. The interest ILs is rapidly expanding and several industrial 
applications have been described. This Phd thesis aims to contribute to a 
sustainable chemistry for metal containing compounds by incorporating 
metals into ILs. This new type of solvents has already proven to be a 
promising approach towards “greener” chemistry. ILs have already found 
several applications ranging from fuel extraction, solar and fuel cells, 
green synthesis, electrodeposition of metals and other electrochemical 
applications, to catalysis and biochemical applications. 
The challenge is to overcome the solubility problems of metal compounds 
in ILs. A reasonable solubility for these metal compounds in ILs is 
desirable for several applications like electrodeposition, catalysis, 
spectroscopy or the development of new metal-containing compounds. In 
the search for novel metal-ILs solutions, also the price, the availability and 
the sustainable character of the constituents are important factors that 
have to be taken into account. 
An actual approach to achieve a high solubility of metal compounds in ILs 
is by incorporating functional groups that are able to coordinate to a metal 
ion. In order to get more insight into the solubility processes, more 
information about the speciation of the metal ions in the IL is required but 
not always easily achieved. Crystal structure determination of the solid 
metal complexes can deliver valuable information to set up models that 
describe the speciation of metals in solution. 
An alternative method resulting in a high metal concentration is to 
incorporate the metal as part of the anion in the ionic liquid, hereby 
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combining and changing the intrinsic properties of ionic liquids and those 
of the metal ion. 
The properties of ionic liquids are tunable by the choice of the cation-anion 
combination so that they are generally described as “designer solvents”; 
selecting cation and or anion it is possible to obtain acid, basic or 
polymerizable ILs. But, it is also possible modify conductivity, viscosity and 
all the other physic-chemical properties as well as toxicity. For instance, 
an improvement towards “green” and bio-compatible ionic liquids can be 
achieved by combining ions with a known low toxicity; salts used in food 
industry can be applied to obtain ionic liquids with appropriate properties 
and low toxicity. 
In both of the methodologies above reported to dissolve metallic salts in 
ILs, the properties of IL, and particularly of metal cation, significantly 
change after mixing. This change is very important and for some 
applications, like electrodeposition, is crucial: the electrodeposition of a 
metal-chloride complex or a nude atom is completely different, they 
require different electric potential, produce different layers of metal on the 
surface of electrodeposition. 
The principal aim of this thesis has been the development of a different 
method for obtaining metal-containing compounds with large quantities of 
metal salts inside ILs without obtaining anionic metal complexes or other 
strongly coordinated species. We search and study new metal salts and 
new methodic to dissolve these latter inside ILs (chapter 1). 
A second aim of this thesis was the design of new task-specific ionic 
liquids able to dissolve metal salts and act as suitable reaction media. In 
this contest, we decided to develop ionic liquids containing the dabco 
cation and dicyanamide anion (chapter 2). The dabco cation contains an 
basic tertiary nitrogen, which at least in principle could be able to interact 
with a metal favoring dissolution and/or stabilization of metal cations, 
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metal oxides or metal nanoparticle. These ILs have been tested as 
solvents in two different metal catalyzed reactions (chapter 3 and 4). 
Since the physical properties of ionic liquids strongly depend on the 
structure of the cation and the anion several attempts have been 
performed to introduce structural variations in the imidazolium cation to 
obtain ILs with suitable physical properties. (chapter 5). In this contest, 
considering that an important target to favor ILs application is to 
synthesize cheap and non-toxic cations, we verified the possibility to use 
1-chloropropane-2,3-diol (a derivative of glycerol which can be considered 
in this moment a waste), as a cheaper alternative to the generally used 
haloalkanes. (chapter 6). 
Finally, we tried to develop new reaction pathways and purification 
procedure to obtain highly pure ILs. To this purpose, a new non-toxic 
solvent for quaternarization step was used and new purification approach 
was applied obtaining ILs completely free of toxic organic compounds 
(chapter 7). 
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